ABSTRACT
INTRODUCTION
The examination of animals after dead offers the opportunity to study the processes involved in disease. Although various techniques of diagnostic imaging have evolved in recent years, providing adequate information on the morphological changes of organs and tissues, the necropsy also provides firsthand what actually happened over the course of the disease, including tissue changes resulting from processes which may or may not have been detected during the clinical examination [2] .
In human medicine, the number of necropsies has declined in recent years [9, 10] which has been justified by such factors as lack of or decreased interest of pathologists and clinicians, additional costs, use of molecular diagnostic methods that assist in the clinical diagnosis, and the fear of complaints by family members because of a suspicion of negligence during the medical procedure [9] . Other relevant justification is the incorporation of imaging methods in clinical practice (CT and MRI) that allow for an early and precise diagnosis [11] . The number of necropsies performed in general is higher in universities where the cost is subsidized [3] .
In human medicine, studies to assess the rate of discrepancy between the clinical and postmortem diagnosis diagnosis are common. In veterinary medicine, studies intended to assess the frequency of necropsy and the discrepancy between clinical and postmortem diagnosis are rare [3] . One reason for the lack of such studies in veterinary medicine is the difficulty to clearly define, in most cases, the cause of death [4] .
The main objective of this study was to determine the rate of discrepancy between the clinical and postmortem diagnosis in dogs and the variation in this rate over time, and to identify which category of cause of death showed a greater discrepancy. A secondary objective was to determine the number of euthanasias and to see if there was an association between euthanasia and the discrepancy rate.
MATERIALS AND METHODS

Sample
The study was conducted at the Veterinary Hospital of the Federal University of Uberlândia, in Uberlândia -Minas Gerais. Records in the necropsy report were used to obtain the cause of death data, indexed in the Animal Pathology Laboratory. We collect animal information such as age, sex, and medical record number. Using the medical record number it was possible to analyze and photo scan all medical records to obtain the clinical diagnosis and compare it to the postmortem diagnosis.
Collection and analysis of clinical and pathological diagnosis
The study included dogs necropsied in 2009 and 2014 who had a clinical and a postmortem diagnosis recorded in its medical records and necropsy form, respectively. Dogs who had an inconclusive diagnosis were excluded from this study.
The postmortem diagnosis was assigned by two pathologists according to the history of the animal, pathological findings and carcass conservation state. In cases where it was necessary to confirm or rule out specific causes of death, samples were taken and subjected to toxicological, histopathological, parasitological and virological/bacterial testing. We assumed as cause of death of dogs that recorded in necropsy form.
The postmortem diagnosis was considered as the correct diagnosis and adopted as a criteria for agreement and disagreement diagnostics. If the postmortem diagnosis did or did not coincide with the clinical diagnosis, this was classified as concordant and discordant, respectively.
The postmortem diagnoses were grouped according to the cause of death and included infectious, cardiac, gastrointestinal, renal, pulmonary, neurological, metabolic or endocrine, neoplastic disease, as well as trauma or systemic disease (such examples being hemorrhagic diathesis, shock, and poisoning).
In assessing the discrepancy rate associated with euthanasia in 2014, the number of euthanized animals and the number of animals that underwent a natural death and were necropsies were obtained. In 2009, this information was not included in the collection of medical records.
Statistical analysis
Descriptive statistics were used to calculate the proportion of autopsied dogs and the disagreement rate, and the concordance between the clinical and postmortem diagnosis. We used the Binomial Test to compare the rates between different years and also to verify the correlation between clinical and pathological diagnosis with euthanasia and natural death, with a significance level of 5%. Analyses were conducted using Bioestat 5.0 program [1] .
RESULTS
There was an increase of 85.00% in the number of dogs attended in the veterinary hospital between 2009 and 2014 ( Table 1 ). The number of necropsies performed also increased 56.00% when comparing the same years. The number of necropsies in relation to the number of animal attended was higher in 2014 (P = 0.0288).
In 2009, 56.81% (25/44) of cases had a concordance between the clinical and postmortem diagnosis. In 2014, it was observed that 71.70% (76/106) of the diagnosis was confirmed with the necropsy, while 28.30% (30/106) were discordant. The disagreement rate was higher in 2009 (P = 0.0384) and there was a reduction of 14.89% in the disagreement rate between 2009 and 2014.
When we considered the groups of causes of death in 2009 (Table 1) it was observed that in only two types of cause of death (infectious disease and gastrointestinal disease) the number of disagreements outperformed the number of agreements. For example, there were cases in which the clinical diagnosis was Ehrlichiosis and the disease was peritonitis, or a case with a clinical diagnosis of cardiac dilatation and nephritis, but the necropsy discovered a perforated duodenal ulcer.
When the data were grouped according to the pathological diagnosis in 2014 (Table 1) it was revealed that two categories of cause of death (heart disease and gastrointestinal disease) the number of disagreements exceeded the concordances. Discrepancy occurred, for example, in a case with a clinical diagnosis of leptospirosis and necropsy findings indicating congestive heart failure. Another example case showed a clinical diagnosis of hepatic encephalopathy and the animal had a pancreatic abscess at necropsy.
Regarding euthanasia in 2014, it was observed that 46.22% (49/106) were euthanized and 10/49 of these euthanized animals showed disagreement and 39/49 cases agreed with the clinical diagnosis. The other 53.78% (57/106) animals were not euthanized and of these animals 20/57 had a discrepancy and 37/57 showed an agreement with the clinical diagnosis. The disagreement rate washigher when the animal had a natural death than when it was euthanized (P = 0.0472).
In the evaluation of euthanasia according to the cause of death (Table 2 )it was revealed that in two categories (infectious disease and neoplastic disease) the number of euthanasias were higher than natural deaths. 
DISCUSSION
In 2009, the disagreement rate can be considered high when compared with a study in the same year in the United States [3] , that reported a 14.9% discrepancy rate. In this study, factors such as a smaller contingent of professionals at the hospital during that year, and the lack of professionals dedicated to different specialties may have contributed to this result.
In a human medicine study [10] , that included compiling several studies observed an average discrepancy rate of 23.5%, ranging from 4.1 to 49.8%, which are similar to those observed in our study.
When comparing 2009 with 2014, there was a decrease of 14.89% in the discrepancy rate, as observed in other study [3] who found a reduction of 22.10% in the discrepancy rate between 1999 and 2009 and attributed the decreased rate discrepancy to several factors such as incorporation of diagnostic imaging and better training of veterinarians.
In our study, the decrease can be attributed to improvements and expansion of diagnostic services in the clinical laboratory, physical restructuring of the hospital with the purchase of new equipment which better support a diagnosis. There was also the implementation of the medical residency program that allowed an expansion in the number of veterinarians in the veterinary hospital with specialized training in various medical areas of the hospital.
Infectious disease is the most common cause of death in dogs associated with lack of guidance and control of these diseases through vaccination. It is often difficult to determine the etiology of the disease due to the scarcity and cost of diagnostic tests [4] . This reality reported in Italy is similar to what was observed in our study. The costs of diagnostic tests are not always accessible or there is not an interest of the owner to bear these costs to identify the cause of the disease.
Regarding the greater disagreement in the category of heart disease from the data in 2014, ECG and other methods for diagnosis of heart diseases are infrequently used in our study in the veterinary hospital, complicating the diagnosis of heart diseases. In a similar manner, in human patients, only 55% of critical human patients underwent an electrocardiogram at any stage during their ICU stay [6] .
Euthanasia was performed with a greater frequency in the category of infectious diseases, and all 18 cases of euthanasia were carried out in this category with a diagnosis of distemper disease. Canine distemper is an infectious disease that can have acute, subacute or chronic clinical presentations, with cutaneous, gastroenteric, ophthalmic, respiratory and or neurological manifestations. In the case of central nervous system lesions the prognosis is extremely reserved for acute cases with neurological signs, and these cases may result in euthanasia [8] . Moreover, distemper disease was the most diagnosed disease in Acta Scientiae Veterinariae. 45: 1438.
www.ufrgs.br/actavet 1438 adult dogs in Rio Grande do Sul (Brazil) and the second most prevalent disease in puppies [5] . With regard to neoplasms, it is the third most frequent cause of death in dogs, and euthanasia was carried out in most of these animals [11] . These authors also report that mammary tumors were the primary neoplastic disorder that resulted in the deaths of 40.9% (9/22) of dogs. Euthanasia is frequently elected to stop the progression of malignant neoplasms in affected animals [7] . This can be seen routinely in the clinic, based on the animal's condition and often the social and psychological conditions of the owners.
CONCLUSION
The discrepancy rate decreased between the years and the categories of cause of death that showed a greater dissent were infectious, gastrointestinal, and heart decrease. The discrepancy rate in the group of animals with a natural death was higher. Therefore the adoption of euthanasia occurred mostly in cases with no possibility of cure based on a clinical and postmortem diagnosis.
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